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The internal structure of a boiling water type nuclear reactor 
contains internal pumps put in an annular area defined by a 
pressure vessel (i) and shroud (5). The internal pump forcibly 
circulates a coolant water. A top guide (4) to guide the top of the 
shroud head (9), has notches to allow the internal pump to be 
pulled up and guide bars are coupled with the top guide at their 
lower ends, the top end of each guide bar is connected to the 
pressure vessel. Due to the narrow space between the pressure 
vessel and top guide, 4 or more notches are needed. The novelty is 
that the guide bars are attached to the pressure vessel internal 
surface of wall. 

(4p^Dw^No?/%" number of notches needed are reduced. 
Full Patentees: Hitachi KK; Hitachi Service Engineering KK. 
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Specification 

Title of Invention 
In-Reactor Structure 

Claim 

An in-reactor structure of a boiling water reactor with built-in internal pumps, 
characterized in that guide rods are provided on a pressure vessel side to obtain two 
notches for a top guide. 

Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to an in-reactor structure of a boiling water reactor with 
built-in internal pumps, characterized in that guide rods are provided on a pressure vessel 
side so that the notches of a top guide are provided in at least two locations and that all 
the internal pumps can be drawn. 

[Background of the Invention] 
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Using Fig. 1 to Fig.4, a widely known conventional technology is described. Fig. 1 
is a vertical cross-sectional view illustrating a boiling water reactor with built-in internal 
pumps, and Fig.2 a cross-sectional view cut along an AA line of Fig. 1. 

A significant characteristic of this type of reactor is to carry out a forced 
circulation of cooling water using multiple internal pumps 6 that are provided in a circular 
region between a pressure vessel 1 and a shroud 5 as shown in Fig. 1 and Fig.2. 

A maintenance and inspection of the internal pumps is conducted by drawing 
impeller casings 12 on the upper end of the pumps as shown in Fig.l during a periodical 
inspection of the reactor. At a drawing of the internal pumps, if they are drawn directly 
above^ orn^nstallation locations as shown in Fig.2, because the clearance between the 
pressure vessel and a top guide 4 is small as shown in Fig.l, an interference occurs 
between the internal pumps and the top guide. In order to avoid this problem, prior art 
reactor provides notches 7 on the top guide as shown in Fig.2 to ensure drawing spaces. 
Upon drawing of the internal pumps, after they have been drawn in the circumferential 
direction in a direction as indicated by an arrow of Fig.2, they are drawn through the 
notches. 

As shown in Fig.2, the notches are required in at least four locations due to the 
following reason. Fig.3 illustrates the detail of a method for attaching a guide rod 3 as 
illustrated in Fig.l, which functions as a guide during an attaching and detaching of a 
shroud head 9 and a steam dryer 10. The upper end is connected to the pressure vessel, 
and the lower end to the top guide. A pair of the guide rods is provided in the opposite 
direction by 180° as shown in Fig.2. 
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In addition, as shown in Fig. 1 , two systems of a core spray piping 2 are provided 
between the pressure vessel and the top guide, which function as passages for cooling 
water to cool a fuel assembly 1 1 at a coolant loss accident. 

Accordingly, the pair of the guide rods and the two systems of the core spray 
pipings divide the circular region between the pressure vessel and the to guide into four 
regions. At least one notch is required in each region so as to draw the internal pumps. 

However, as shown in Fig.4, which is a cross-sectional view cut along a CC line of 
Fig.2, no space is provided for attaching stud bolts 8 that connect the shroud and the top 
guide in the four notch locations. Because of that, it is expected to obtain a simple top 
guide structure with increased connection strength by increasing the number of stud bolts 
by reducing that of the notches in consideration of simplifying the structure and increasing 
the strength. In order to obtain a structure that does not require any notches, the inner 
diameter of the pressure vessel may be enlarged or the outer diameter of the top guide 
may be reduced to prevent the interference against the internal pumps. However, it is 
difficult for these methods to be put to the application due to the following reasons. The 
increase of the diameter of the pressure vessel incurs a significant increase in the cost of 
the plant. Also, the diameters of the shroud head and the top guide need to make 
equivalent so as to connect the top guide to the shroud head. However, as the number of 
required gas-water separators determines the diameter of the shroud head where a gas- 
water separator 13 is installed, it is difficult to minimize the diameter. 

According to the above problem, a simplified structure is expectedly obtained 
based on a premise such that the diameters of the pressure vessel and the top guide are not 
modified. 
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[Purpose of the Invention] 

The purpose of the invention is to offer a simplified in-reactor structure with 
improved strength by enabling the drawing of internal pumps only in two notch locations 
at a top guide by providing guide rods on a pressure vessel side. 

[Abstract of the Invention] 

The invention as a method for reducing the number of the notches of the top guide 
by two pieces is characterized in that the connection structure of conventional guide rods 
is modified using prior art technology and that both ends of the guide rods are connected 
to the inner wall of a pressure vessel of a reactor. By these means, the drawing of the 
internal pumps is possible using only two notches of the top guide. The structure is also 
simplified, and the strength improves. 

[Working Example of the Invention] 

A working example of the invention is described hereinbelow with reference to 
Fig.l, Fig. 5 and Fig.6. Fig. 5 is a cross-sectional view cut along an AA line illustrating a 
reactor of Fig.l, which uses guide rods whose both ends are fixed on the inner wall of a 
pressure vessel of the reactor as in a vertical cross-sectional view illustrating the reactor. 
Fig.6 illustrates a section B of Fig.l in detail, which illustrates a method for fixing the 
guide rod. 

As shown in Fig.6, by fixing both ends of guide rod 3 on the pressure vessel side, 
the core spray piping becomes the only obstacle for drawing the internal pumps. For this 
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reason, as shown in Fig. 5, all the internal pumps are drawable using at least two notches 
of top guide 4. 

By this means, the structure of the top guide is simplified. In addition to this 
advantage, the number of top guide stud bolts 8 that connect the shroud to the top guide 
is increased, thereby improving the strength of the connection structure. 

[Advantageous Effect of the Invention] 

Because of the reduction of the number of the notches of the top guide to two 
notches, the structure of the top guide can be simplified. Due to the simplified structure, 
the number of the top guide studs increases, thereby increasing the connection strength of 
the top guide and the shroud. The production cost is also reduced. 

Brief Description of the Invention 

Fig.l illustrates a reactor. Fig.2 is a cross-sectional view cut along an AA line of 
Fig.l illustrating a boiling water reactor with prior art built-in internal pumps. Fig. 3 
illustrates a section B of Fig. 1 illustrating a connection structure of a guide rod of the 
boiling water reactor with prior art built-in internal pumps. Fig.4 is a cross-sectional view 
cut along a CC line of Fig.2. Fig.5 is a cross-sectional view cut along an AA line 
illustrating a reactor having guide rods of the invention, whose both ends are fixed on the 
inner wall of a pressure vessel thereof. Fig. 6 is a detail drawing illustrating a connection 
structure of the guide rod of the invention. 

1 . . . Reactor pressure vessel 
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2 . . . Core spray pipings 

3 . . . Guide rods 

4.. Top guide 

5. ..Shroud 

6... Internal pumps 

7 . . . Top guide notches 

8... Stud bolts 

9... Shroud head 

10... Steam dryer 

11... Fuel assembly 

12... Internal pump casing 

13... Gas-water separator 
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